Inhibition of oxidative burst and chemotaxis in human phagocytes by Legionella pneumophila zinc metalloprotease.
Legionella pneumophila produces several extracellular proteins, but their role in the pathogenesis of Legionnaires' disease is unclear. This study examined the effects of the L. pneumophila major secretory protein (Msp), a zinc metalloprotease, on the oxidative burst and chemotaxis of human phagocytes. Polymorphonuclear leucocytes (PMNLs) and adherent monocytes treated with sublethal amounts of Msp protease were stimulated with formyl-leucyl-methionyl-phenylalanine (fMLP) and opsonised zymosan particles (ZAP). A dose-dependent inhibition in superoxide anion production in response to both stimuli was seen, and complete inhibition was achieved in PMNLs and monocytes treated with Msp at concentrations of 1500 and 1000 U/ml, respectively. ZAP-induced chemiluminescence by PMNLs and mononuclear cells and fMLP-induced PMNL nitroblue tetrazolium dye reduction were both significantly inhibited. The chemotactic response of PMNLs to fMLP was inhibited in a dose-dependent manner and substantial inhibition (11% of control) was achieved with Msp 1200 U/ml. These results suggest that the L. pneumophila Msp protease alters human phagocyte functional responses significantly and may contribute to the pathogenesis of Legionnaires' disease.